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Water, Land and Ecosystems: 
uniting agriculture and nature for poverty reduction
Big problems call for innovative solutions. New approaches and partnerships 
are being created through WLE – a major global network linking research, 
development and poverty reduction. WLE places the sustainability of natural 
resources at the heart of decisions on agricultural production systems. 
Professor Johan Rockström, chair, WLE Steering Committee
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2A new approach 
As the global population climbs steadily towards 9 billion, natural systems that support us all may not be able to 
withstand the pressure this growth exerts. Water scarcity, land degradation and the loss of natural (ecosystem) 
services we all depend on point to fundamental problems caused by unsustainable development. 
The conventional approach to agricultural development has been to increase production. The focus has been to 
create new varieties of crops and develop technologies that boosted yields. Whilst this has served us well in the 
past it is not enough. A more integrated approach is needed which recognizes the impacts of, and relationship 
between, agriculture and other development activities. Understanding how agriculture works within ecosystems 
is critical for poverty alleviation. The poor tend to rely more heavily on different ecosystem services such as 
forests, wetlands or rivers for their livelihoods. By neglecting the management of natural resources, the basic 
needs of the rural poor are never fully addressed and our ability as a global community to meet future food needs 
will be compromised. 
Now CGIAR – the global partnership of organizations engaged in research for a food-secure future – is combining 
work from 11 of its centers worldwide and other partners in its ‘Research Program on Water, Land and Ecosystems’ 
(‘WLE’), led by the International Water Management Institute. WLE will improve the sustainability of development 
in Africa, Asia and Latin America – regions that are striving to meet burgeoning demands for food and water – 
while preserving fragile environments. 
WLE is an ambitious 12-year CGIAR research program, unmatched in its scope and range of partners. It embodies 
innovative thinking on agriculture, the management of natural resources, and the alleviation of poverty to 
improve food security and environmental protection. It harnesses specialist skills to solve pressing problems in 
priority regions, and it processes data on natural resources to provide a truly global picture of the overall health of 
our ecosystem.
From research to impact on the ground
WLE has four interlinked goals:
 Z Food security and livelihoods of male and female farmers in Sub-Saharan Africa are improved through 
expansion of small-scale irrigation and strategic improvements in rainfed agricultural systems which do not 
compromise ecosystem functions but underpin sustained development.
 Z Livelihoods of rural poor, particularly women, in Asia, are strengthened through improved irrigation and 
agricultural water management.
 Z The development of water, land, energy and ecosystems  is maintained and enhanced through the equitable 
sharing of benefits and risks amongst different use and users across key river basins and landscapes. 
 Z The concept of agriculture within vibrant ecosystems is adopted as a central tenet of the global discourse on 
sustainable development.
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3WLE delivers research outputs of broadly four kinds:
 Z Assessments of state of the systems and scenarios: Modeling of trends and socially-differentiated impacts of 
current, projected and optimal land and water resource scenarios and trade-offs.
 Z Recommendations to improve investments and practices: Recommended investment opportunities 
(e.g. practices, management interventions, technologies, business models, and institutional/governance 
arrangements) to catalyse sustainable intensification of agriculture, enhance ecosystem services, and 
positively benefit the poor and marginalized.
 Z Decision-support systems: Decision support tools that enable decision makers to assess synergies and trade-
offs of WLE recommended investments opportunities (e.g. tools to assess water-energy-food, ecosystem 
services and other tradeoffs) and to optimize investments in technologies, policies, institutions, etc. in order to 
enhance water, food and environmental outcomes.
 Z Process instruments: WLE will establish or link with a range of multi-stakeholder platforms, regional and global 
agendas and networks to ensure research is relevant and being utilized. The establishment or participation in 
such groupings is an important output unto itself. 
Agriculture from a new perspective 
WLE emphasizes the need to rethink agricultural development in the context of growing resource constraints and 
rising risks of abrupt changes and tipping points affecting water, land and ecosystems. An ecosystems approach 
allows the program to view agricultural development from a perspective that considers external drivers of change 
and a range of different management objectives. For instance, sustainable intensification within WLE recognizes 
the competing demands on land and water arising from urbanization, population growth, demographic changes 
(e.g. the feminization of agriculture and migration) and climate change. 
WLE’s new perspective on agriculture includes: 
 Z Putting people first by focusing on how the poor benefit from ecosystems and how to manage nature to 
balance green growth, poverty alleviation, food security and the sustainability of natural resources.
 Z Investing in partnerships which ensure research is carried out with and for new strategic partners allowing us 
to clearly show advantages e.g. for private sector engagement and returns on investment.
 Z Understanding how decisions impact gender relations and norms. For example, land-use decisions made by 
men or local authorities can have unforeseen impacts on women’s workloads. Research will explore how to 
mitigate potential negative impacts.
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4 Z Integrating sustainability within development through practical solutions; for example, by understanding how 
different types of water storage can be used to benefit poor people by reducing their vulnerability to floods 
and drought.
 Z Focusing on multi-functional landscapes and how agricultural systems fit within broader systems. For 
example, developing irrigated land leads to changes both upstream and downstream from the irrigated area. 
Understanding these impacts at multiple scales opens up the possibility of managing the landscape for a 
range of benefits.
How the program works
The program includes five Strategic Research Portfolios (SRPs) working in basins and regions in an integrated 
fashion to bring about change. These include: irrigation, rainfed systems, resource recovery and reuse (RRR), 
river basins and information. Each SRP is divided into a number of “activity clusters” that provide more discrete 
intervention areas for the SRPs.  Cross-cutting the SRPs are two themes: ecosystem services and resilience and 
gender, poverty and institutions. 
As shown in the diagram, the elements of the program interact in different ways to ensure wider impact from a 
programmatic perspective.   The three main types of systems support vast numbers of people: irrigation systems, 
rainfed cropping and pastoral systems and systems that recover and reuse otherwise lost resources.  These 
systems interact within river basins and landscapes.
WLE’s unique program approach is not contained within any single element but rather in how they are combined 
and prioritized, including: 
 Z Focal region approach: WLE will ensure impact by directing resources to six different regions where it will work 
in an integrated approach across sectors, disciplines and scales;
 Z Partnerships: harnessing the knowledge, experience and reach of its 13 strategic partners and hundreds of 
regional and local partners. We will also strengthen partnerships with development partners, private sector 
and policy bodies to ensure research is relevant and leading to outcomes.
 Z Gender, poverty and institutions: Prioritizing the needs of the poor, and especially women, within a gender 
context, for interventions 
 Z Recognizing that learning and communication are integral parts of the research process and will help move 
research results to impacts on the ground; 
 Z Engaging in policy processes at national, regional and global levels and providing evidence-based information 
to influence the decision-making processes. 
The Water, Land and Ecosystems Program
5WLE is a global program working broadly in eight regions with a concentrated effort in six of the regions where 
different SRPs and cross-cutting themes will work together in an integrated fashion to achieve higher impact. The 
map below depicts current investments that WLE is making in some of the poorest regions of the world where there 
are pressing water- and land-related problems. For instance, it works in sub-Saharan Africa where there are high 
levels of food insecurity and rainfall variability.
The strategic research portfolios 
The Strategic Research Portfolios (SRP) are briefly detailed below and work together at a range of scales to address 
problems identified with partners and local agencies.
Irrigated systems 
The focus will be on Asia and sub-Saharan Africa. Throughout sub-Saharan Africa and Asia, the rural poor mostly 
depend on rainfed agriculture. Wider adoption of irrigated agriculture could benefit smallholder farmers, who 
can potentially triple their food production through access to water. Irrigation at various levels of intensity has the 
potential to stabilize economies against rainfall variability, which threatens to become even more problematic 
due to climate change and increasing demands for water. There are also the ecosystem services that are delivered 
through irrigated agriculture (biodiversity in irrigated paddy systems in Asia, groundwater recharge). WLE 
will assess resource constraints in relation to irrigation and better understand how they affect (positively or 
negatively) other services. 
In South Asia, WLE aims to enhance food security and household income for rural communities in the Eastern 
Gangetic Plains – eastern India, the Nepalese Terai and Bangladesh – home to 500 million of the world’s poorest 
people. The region is prone to floods and waterlogging that damage soils and reduce yields. It also hosts some of 
the world’s great aquifers from which water can be extracted with wells or pumps. 
WLE will facilitate better management of aquifers so that they can reduce the severity of flooding and retain 
water for use outside the monsoon season. Agricultural productivity can be increased. Linked approaches include 
support for the development of groundwater and working with the private sector in developing business models 
for new, low-cost irrigation technologies for areas where groundwater is untapped. 
About 70% of the world’s irrigated arable land is in Asia, consisting largely of canal systems supplemented 
by groundwater, but many are badly in need of revitalization and are extremely expensive to maintain. WLE 
recognizes that these are long-standing challenges and will evaluate canal irrigation schemes in South and 
Central Asia, taking a ‘systems approach’ to water management. Research will consider alternative technologies 
and explore ways to achieve sustainable groundwater management and ensure the livelihoods of the poor are 
improved. 
WLE activities by region
6Until now, large irrigation schemes have had a poor success rate in Africa due to lack of linkages to market access 
and recognition of their multiple uses. The key to revitalizing irrigation in Africa may be through public-private 
partnerships in the management of large schemes, along with a move towards smallholder irrigated agriculture. 
This could have huge benefits for food security and income generation allowing these communities to become 
vibrant and productive.
Rainfed systems 
Over the last decade, new and potentially very powerful drivers of change in rainfed systems have emerged, 
including: 
 Z Foreign direct investment in land.
 Z Cross-border capital, including remittances affecting land-use decisions. 
 Z Renewed investment by governments and the private sector, such as those in line with regional agricultural 
development processes in sub-Saharan Africa.
 Z Increased value of food driving the development of new lands.
 Z Investments in hydropower and mining that transform ecosystems and landscapes.
Influencing development in rainfed systems will require considering how to navigate and influence these 
drivers of change to support sustainable outcomes and poverty alleviation. Research should allow us to 
anticipate environmental challenges and predict the impact of investment and development, and influence 
targeting of interventions. Studies of direct investments, particularly on how to close the ‘yield gap’ 
sustainably, will be aligned with new investor processes. 
The research aims to demonstrate a new vision for rainfed landscapes, by providing evidence for how and 
where sustainable intensification and mitigating degradation can be an attractive and necessary strategy 
to achieve social-ecological resilience and to alleviate poverty. WLE will provide tools and methods for 
intervention planning, and evidence-based decision-making in landscapes that account for trade-offs 
and synergies amongst ecosystem services and livelihoods. Impact areas will include slowing or reversing 
land degradation, managing biodiversity and landscape mosaics to support resilience and sustainable 
intensification where possible. 
The rainfed systems research will work in areas where land-use change threatens the environmental 
foundation upon which agriculture depends. Sustaining natural resources and a range of ecosystem services, 
however, is a necessary precondition for poverty alleviation and food security.
Resource recovery and reuse 
Significant quantities of water, nutrients and energy can be recovered from domestic and agro-industrial waste 
materials and wastewater, reducing pollution, improving sanitation management and enhancing food security for 
millions of poor households in the rural-urban corridor in developing countries. 
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7The WLE resource recovery and reuse SRP focuses on two areas:
1. Introducing ‘business thinking’ into the sanitation sector and the use of appropriate technologies. Revenues 
from reuse can contribute to cost recovery in the sanitation chain through safe waste treatment and the sale of 
nutrients, water and energy. WLE will be working with donors, municipalities, the private sector and business 
schools to promote successful models, and replicate them on the largest possible scale.
Implementing business models that can promote the absorption of 25% of the organic waste of urban South Asia 
and sub-Saharan Africa could, across both regions, benefit 23 million smallholders – supporting food security and 
reducing costs for millions of consumers. 
2. Learning from worldwide experience of the safe reuse of wastewater and excreta in farming and aquaculture, 
the composting of organic waste, and the establishment of energy systems derived from domestic and agro-
industrial waste. 
This WLE activity aims to minimize the health risks associated with the use of wastewater and excreta as fertilizer 
in agriculture. It will research low-cost treatment and other options and the changes in behavior needed for 
their adoption, and most importantly develop practical health risk reduction guidelines on safe wastewater and 
excreta reuse in close collaboration with UN agencies to train water authorities in 100 countries.
River basins
This SRP provides information for better decision-making on water allocation, benefit sharing and how to address 
issues of water variability. Efforts to improve water management can be deeply affected by fluctuations in water 
availability over time; these will only increase with climate change and other external drivers. Emphasis will be 
given to supporting policies and mechanisms that ensure equity in water rights, benefit-sharing and decision-
making. This SRP revolves around four areas:
1. Rethinking different types of water storage (reservoirs, wetlands, farm ponds, etc.) to account for extremes in 
water availability such as floods and droughts. For instance in the Mekong, there is the potential to find ways to 
improve storage of annual flood waters for dry season use. 
2. Sharing benefits from water management and allocation more effectively. This activity will not only provide 
information to decision-makers but also contribute to improved understanding of how different benefit sharing 
mechanisms are being implemented. For instance, in the Andes partners are working with the environment 
ministry in Peru to develop and test different benefit sharing regimes. 
3. Applying the water, food, energy nexus approach to identify and quantify linkages, tensions and trade-offs 
across these sectors using water.
4. Improving the ability to accurately predict how much water there is at any location so that decision-makers 










Current and accurate information on land use and the environment is needed to underpin land and water 
planning and management. Yet the information available for many developing countries lacks substance; it is 
difficult to compare because it has been gathered using inconsistent collection methods; and it tends to focus on 
natural ecosystems rather than on agro-ecosystems. Inadequate information limits evidence-based planning and 
prevents reliable feedback on what works and why. 
Information systems will support the other SRPs, as well as other Consortium Research Programs, by developing 
and applying methods and metrics to help set priorities, target development interventions and evaluate the 
impact of the work.
For instance, by working with the irrigation SRP it will help to identify and improve return on investments in small-
scale irrigation in sub-Saharan Africa. Likewise it will work with partners in the rainfed SRP to improve the design 
of integrated interventions that improve resilience to climatic and other variability.
Work will also focus on measuring agro-ecosystem health. Data products will support the resolution of major 
dilemmas facing decision-makers in the Mekong basin, for example. This will support stakeholders to make 
better-informed and more effective and efficient intervention and investment decisions. 
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